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COLLEMBOLA (Spring-tails)

By H Womnestay, FRIES, ALS., Euntomologist,
South Australian Museum

OF the lee orders of inscets— Uhvsanura  ( Bristle-tals ),
Protura (Frimitive-tails), and Coillembola (Sprmg-1ais)— which
are placed in the sub-class Aptervgota, the last is, in many respeets,
the most specialized.  Although the others are maore pencralized
in their structure, fossil remams of the first order have not heen
found earlier than the Amber-heds of Europe and 1o remains of
the sccond are kuown. yet undoubted representatives of the
Collembola have heen [ound in the Rhvmnie Chert-beds ( Middle
Devonian) of Scotland, these thus heing the earliest fossil insects
know.

In this regard iL is interesting to note here that when Dr. R. |
Tillyard correclly placed these fossils as Collembola in 1928
{Trans, Eunt, Soc., London, pp. 63-71) he had only four imper-
fectly preserved heads betore him.  Since then a few other and
more complete specimens have heen examined by the writer, while
in Londan i 1930, and Dr. Tillvard’s conclusion ean not only be
confirmed, byl from all the winute details yisible in these
specnnens-—-antennae, mandibles, ocellhl (3 on each side). claws
and ventral tube (the best specimen s complete {rom head to the
second abdoming]l segment)—the sperics. Rhymella  praccursor.
Hirsi and Maulik, can be defimitely placed in the familv Hypo-
yastriridae.

Collembola are primitively wingless inscers with not more than
six abdominal segments,  The head 1s oval with interpal mouth-
parts and carries a pair of four-segmented (rarely six-segmented)
antennae.  The eyes consist of simple ocelh varying from none
to cight (Plate XXIX, Fig. 2) on cach side. Between the
antennae bases and the ocelli is often to be found an organ of
uncestain function, the post-antennal organ (Plare XXTX, Fig.
2. 8). which may take the form of a simple cllipsz, 2 number of
Jobes arranged spherically, or a more complicated structure.  The
third and fowrth antennal segments often carry sensnry organs,
generally in he shape of smalt rods or papillae (Plale XX1IX,
Fig. 9, 15), possibly of an olfactory nature,

The thorax s composed of three segments, hut in some of the
higher forms the prothorax s not wvisible from above, and in
others the segmentatiom 35 very indistinet.  The legs ate well
developed with the tibia and tarsus combined to forni a single
segment, the tihiotarsus, This se¢ment ends th a single large claw
and a small outer claw or empodinm (Plate XXIX, Fig. 3, \0,
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13).  Above the cdaw is sometimes to be found one or more
clavate tenant hairs.

The abdomien carries ventrally on the first segment a tube or
colfaphore from which can he cxserted a pair of long filaments,
The collophore ts generally spoken of az the venoral muahe.  From
the Tourth or fifth segment on the ventral surface arises iu rypical
species the unigue fwrea ov sprimg,  This organ consists ol a hasal
piece or nanulriva, {ollowed by a pair ol denfes, each of which
is tipped by a small claw-like prece, the mucre. When in vepose,
the furca s folded beneath the hody and held by the catch or
hanmla which 7s sitaated on the third segment,

The clothing of these sinall insects ig geuverally of simple,
albated, pointed of clavate haws.  Many species, however. may lie
more or less naked and others are cdvered with scales of various
types.  Sesual dimorphism iz nndsual in the Collembofa. bal is
not unknown.  [n the males of species beionging o the (ribe
Sminthunding of the Symphypleona, the antennae are madificd
hy the addition of rurred hooks or spines which serve 10 hold the
female duving copulation (Plate XX1X, g 18). In the genus
Bourleticlla similar hooks are present ¢m the anal segments of the
male.  In the Arthropleona. secondury sexual characters such as
spines or modified hairs and seales are o be Jound an varieus
parts of the body 1 some spectes o1 the genera refared to Tsoroma,
Colour in Collembolz is very variable, even within the gpecies, and
iz only of limited use inr systematic purposes.

The life-hitstory of these minute creatures 15 very simple, The
eges are laid on the ground, vader rotten bark or an other
pabulum anhabited by tlic adulls. The newly-hatched nvmph does
not differ morphologically Trom the aduolt. Tt is generally of a
lighter colour. The skin is cast some 6-8 vimes during life,
Mnsl species are humus feeders, hut many are phytophagons, snme,
such asz Swantherns wiridic 1. (the TLucerne Fea) (Plate
MNXVIIT, Fig. 3), being ravagers of clover and lucerne. A few
species  are  carmivorous,  feeding  nvon  decaying  harnacies,
malluses, carthworms aud the ke, One species, Hypagestrura
iatien Tlhg., feeds on the algae. efe. growmg on the surface of
sewznge Alters, and s thus useiul.  With anly one or two excep-
tions, respiration 15 cutanienus, tracheae being entirely wanting,
The chiel excepuon is 8. voridis, which is provided with 2 complex
svstemn of tracheal tnhes.

Collembola abound almaost everywhere, oiter n incredible
nimbers. They are 1o he found among herbage, on the surface
al punds. an znd I maniire heaps, on the ground vider stones
and logs, and in the hentse. They swarm some(imes oy the surface
of soow al figh alttudes and are Tound from the sub-pelar to the
trapie  regions. They are essentially insects of the damiper
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climates, heing most abundant m the wet periods of the year.
Some species have a very wide distribution throughout the globe,
inany of them doubtlessly distributed by man, others by mere
matural peans, steh ag wind and sea currents ardl on the feet of
Dirds and the like. As an example of the first manncr one has
only to think of the Lucerne Flea, which was almast certainly
brought over here by tman. Many other species which are prolubly
natives of Europe and America are now known to occuy come
monly on cullivated Jand in Australia, and all these in our more
propitious climate should be looked upon as potental pests. A
rare species found it two Incalines in Western Austrahy,
Felsomina onychiwrasa Den. (DPiate XXIX, g, 14-16) 15 only
known from Costa Rica. Aaslsoma [littorals Monz. (Plale
HXTX, Fig, 11-13) 15 a shore-nliabiting <pecies faund in Weslern -
Australia, but also recorded from Japan, America and Europe.
This species feeds upon decaving molluses, atc.  Another shore
species, Andda suarioee Guer., has been found on wany coasts
it bnth hemiapheres, but nat yet i Austrabia.  Here and in New
Guipea it 15 replaced by a closely allied genus, Psewdaotiords
(Plate NX1X. Fig. 3-6). Some of the New Zealand species aré
alsy inhabitants of the Sub-antarctic Islands.

Untl the lasr few vears, the Colleniholan Fauna of Australia
wis very litle known,  In 1907 |, W, Rainhow deseribed the firste
twa species, other than Smunathures vindis 1., to be recorded,
vwamely, Xewaylla sncronata Axels. (Achorwtes speciosus Rain-
how) and Proisotomae wanwta Tullberg (lsotowma troglodytica
Rainbow), both of which have since been shown (o he Furopean
species, I 1917 appeared Schott's important paper on the
material collected by the Mjdberg Swedish Fxped., when he
descrilicd fanr species and ome variety of the Svinphypleons, ave
species of Arthropleona-Poduraidea and thicty-three species of
Arthropleona-Entomobryodea, In 1932, in a short paper on the
Tasmanian species, the wniter added six speciez of Swmphly-
pleomz, three of which were new. In the zame year the writer
published, as a Pamphlet of the C.S.LR., a preliminaty account of
the Symphypleona of Auvsiralia. in which no fewer than 35 species
of this sub-order were tsted.  To this paper. for the fvs: (me,
representatives of the family, Neelidae (Plare XXIX. Fig. 17)
were recorded  from Australin. In 1933 the super-fumily
Poduroidea of the Artliropleaona was deall with and the smler
of Australian species raised to thivry, many of them introduced
forms and potentially dangerous. In the same year i “'Stylops”
nine more Syinphypleonids were described, making the total for
this country fony-six. At the present time the super famly
Intomoliryordea ts being deait with inoa paper in the Proc. Roy.
Soc. 5.4, m which the number accnrring here tatals mnery-oie.
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Another paper in the press also adds several species of the
Paduroidea, The total species of Collembola now recorded is
171, but the writer has quite a number of additions still to be
deseribed and doubtlessly, when our tropical parls are exploved
for these mimite creatuves, the total faune will approach 3-400
species

In this paper, only the main outhines of the classification can
be given, hut entomelogists ant others interested should vefer 10
the papers by the writer and quoted in the hiblingraphy.

The order falls naturally e (wo well-definedd sub-orders as
iollaws i —

1(a) Insécts of elongate form with thorax and abdomen
distinetly segmeniod
Arthropivona Borner 1901,
(h) Inhsects of globufar form with segmentation indistinet,
Symphypleona Borner 1901,

The Arthropleana are again divided into two super-fmnihes, the
Poduroides, in which the prothorax is well developed, with hairs
or setae, and visible dovsally; and the Eptohohryoidea, in which
the prathorax is reduced and not visible [rom ahove

The Poduroidea comtaing three families, Poduridae, Hypa-
gastruridae and Ooychiundae, of which the first is represented
by only a single genus and species and does not ocewe in Australia.
Of the Hypogasiruridae, ten genera occur here, all af which, with
the exception of psevdamerido and Ceratrimeria, are well lknown
m Huvope awd elsewhere, The genus Hypogastrura has four
species i Austealin, all well-known Eutopean or ceven cosmos-
politan forms. Xenylla is representecd by four species, two ol
which are probably indigenous, the others European. Braclysio-
wella, a curious gepus lacking mandibles, has seven or eight
species, oue being FEaropean and ane known from South Africa.
The members of thes family are generally rather stout, stumpy
species, often Jacking the Turca. sometimes withoul eves, and
trequently with two or more anal spines. Most of them are of 4
dull colour, brown or black. The commonest species, oceurring
everywhere in garden humus, manure heaps, ete. often in
tremendous numbers, is Avpogastrura mrmata (Nic). It is
costopalitan i ats distribution and s somelimes a source of
damage to mushrooms. Another very common species on our
cultivated land is Brachystomelln parvelo (Sehffr,) [Plate XXTX,
Fig. 1-4). Ths is smaller and hhser thay the preceding and lacks
the anal spines and also the mandibles. Tn the sub-family
Achorutinae several species of the genus Achorwtes are indigen-
ous. They are rather characteristic forms with large segmental
tubercles on the hody, without a furea. with unly two or three
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ocelli on each side and generally blue, white, yvellow of pink in
colour. Those of a reil or yellow colonr Jose this when preserved
1 spirit, ;

The family Onychiverdar 15 represented only hy the genera
Onyehayres (Plate XXX, Fig 7-10) and Tultbergic in Australia
They are whitish, elongate insects without a furca and with a
very complicated postantesmal organ, whicli usually consists of 3
double hne of single tuhercles ar grannlar bunches of tubercles
lying in a long groove. The sénsery urgan on the third antennal
segment 15 ulso very complicated. O the body segments are a
number aof sensory pirs which ave termed “pseudocellil”’ The few
species which occur here are mainly, probably, of European origin
and because of the numbers in which they occur potential pests.
They are soil insects, feeding upon humus and the rootlers of
plants,

The super-family Entomahryoidea containg the three families
Tsotomidae, Tomocendae and Entomaobryidae. The I[sotonidae
comains many genera and species, all oi which are elongare and
graceful forme and mostly of a white to blue colour. They are
largely humus feeders. although a mmher of species in Furope
have been recorded as damaging plaats, Many of our cormmon
species are known from Europe and Awmerica.  OF these Xnufo-
mabrya maultifasciate Tullberg and Entomobrya clifteloria Guthrie
(Plate XXVIIL, Fig, 1) are everywhere i owe gardens and
pastures.  The first of these is almost cosmopolitan, the second
known anly from America. The Tomoceridae are represented in
Australia only by two species of the genus Lepidophorella, L.
awstralis and .. brachyeephale. Thuse have some spine-like scales
on the furca and a taleifori muero, They are very active ingects,
found plentifully under logs and stones in the bush. The genus
Tomocerys 18 as yer unknown here, hut the European Tomorcrus
minor Lubbock occurs in New Zemland, The Tntomobryidae
contains a large asseniblage ot hoth scaled and scaleless forms.
In the sub-family Entomobryinae. only the tribe Entomobrying is
s0 far knowjr to occtr here.  They are elongate insects in which
the fuurth ahdominal segroent is very sauch Jonger than the third,
The body geneeally is clothed with fong haics which, around the
head and neck, are clavate at the apex and ciliated,  Many species
are 10 be found under stones, 1ogs, plant-pots and the Jike, and
some are confined largely 1o he pests of ants and rermites.
Others mav be ohtained hy sweeping the herbage.

Stnclly ceeca Schott and S, fermitum are blind species of o
white colour, although often with small pink spots of pigment.
The first is « Ewropean form, the second mdigenaus, The speces
af the genera Lepidaciyrins, Siva, Lepidocyrinides, and Lepidosiva
and their allics are scaled.  Tn the sub-family Paronellinae, we



